Homozygous CRYBB1 deletion mutation underlies autosomal recessive congenital cataract.
Some 30% of cases of congenital cataract are genetic in origin, usually transmitted as an autosomal dominant trait. The molecular defects underlying some of these autosomal dominant cases have been identified and were demonstrated to be mostly mutations in crystallin genes. The autosomal recessive form of the disease is less frequent. To date, only four genes and three loci have been associated with autosomal recessive congenital cataract. Two extended unrelated consanguineous inbred Bedouin families from southern Israel presenting with autosomal recessive congenital nuclear cataract were studied. Assuming a founder effect, homozygosity testing was performed using polymorphic microsatellite markers adjacent to each of 32 candidate genes. A locus on chromosome 22 surrounding marker D22S1167 demonstrated homozygosity only in affected individuals (lod score > 6.57 at theta = 0 for D22S1167). Two crystallin genes (CRYBB1 and CRYBA4) located within 0.1 cM on each side of this marker were sequenced. No mutations were found in CRYBA4. However, an identical homozygous delG168 mutation in exon 2 of CRYBB1 was discovered in affected individuals of both families, generating a frameshift leading to a missense protein sequence at amino acid 57 and truncation at amino acid 107 of the 252-amino-acid CRYBB1 protein. Denaturing [d]HPLC analysis of 100 Bedouin individuals unrelated to the affected families demonstrated no CRYBB1 mutations. CRYBB1 mutations have been shown to underlie autosomal dominant congenital cataract. The current study showed that a different mutation in the same gene causes an autosomal recessive form of the disease.